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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To preferably record and 
reproduce by a laser beam having a specific range of a 
wavelength by manufacturing an optical recording 
medium by providing at least a recording layer and a 
reflecting layer on a substrate, and blending a coumarin 
compound represented by the specific general formula 
within the recording layer. 

SOLUTION: An optical recording medium is obtained by 
providing at least a recording layer and a reflecting layer 
on a substrate and blending a coumarin compound 
represented by the formula within the recording layer. 
The medium can be recorded and reproduced with a 
laser beam selected from a wavelength of a range of 400 
to 500 nm. The coumarin compound blended within the 
recording layer is represented by the formula I {wherein 
R1, R2, R3 and R4 are each a hydrogen atom, an alkyl 
group, an aryl group or the like, Q1, Q2, Q3 and Q4 are 
each a halogen atom, a cyano group, a nitro group, an 
alkyl group, an araikyl group or the like). As the material 

of the substrate, a polymer material such as a polycarbonate resin or the like, an inorganic 
material such as glass or the like is used. 
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R\ R 2 , R 3 , R«l4ttl*ni!UtC» 7KfgH 
3% ^ay>H?, SlftXti:&W&£>7;l/*;l>», 77 
;l/*;l/S, TV — r^^S, T;l/3^^«, 
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7;l'+;l/7S/AMr;H > 75W75/ 
7a;l/4-tr.;H N 7 i ;-;l'75/*;Vfc;l/i N 7;l">"^i 
;l/75y*;i'^^;i/S, 7/i/*;i/X/l^^/l/ 
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7;l/7--^7 5y*;^-;l/»^«-r 0 3 40 
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[0010] r>, r 2 . r 3 x R 4 i**ivF*ia 

T)\'>r=-l\'* :3 r*s%k, 7 T?;^^ 

77;^;i/75/S, 7U-;l/75/g, 7;i^ 
x;V75/I%«L, R2fcR 3 Rlf/X«iR 3 tR 4 ti3e 
JSLTSI^fiJtLTfc.fc^o Q\ Q 2 . Q 3 . Q 4 ^ Q 5 

-hng, B&X«ft&Bg*<97>l'*>l'fis 77;1/* 
TV—fVm. Til** -JVM, 7;lo*->Sx 7^ 
7'J— ^*->ftx 7;!/^— ;l/*4=-5' 
7;i/^;i/^*Ss 75;v*;WI. 7'J-;W 
7;i/^^;^^*S> 7;b*;b7 5ys. 7771/^1/ 
7 5/S. 7U-;V7S/Sx 7^-^75/1, 7 
is)Vm. 7;l/3*-->*^*— 77^*M*->A 

;i/,-p-./i/a. 7 'J— ;b**s/*^=. 7;i/^— Ji/ 

7;l/+;V7 5/A;l'5P-^ 7U-;V75y*M*- so 
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v^au y«tk^h?> /Noyyuf, isTsm. 

B^X«^fi^©7;l/3+->A;l'^-;l'». 7v;U^;l/ 
^-^->*;l/#-;l/», 7'J— 7 
;p<7--;b**->7j;i/#^g, 7;i/*;i/7 5 y 

77/V*;l/75/'*M-^ 7'J-;V75/ 
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fcBfflrr*. 

[0012] commmmm&L %m.mz. sm 
m 3 msumm 4 ^«s^«s lt 4 B«ii:&w lt 

t,->5„ cft£@l£^<fc?fci£ffiT-;B^T&<fc<> 0 
2 {CjjVT «fc o \n D V D ©<fc 5 tcS^B 5 T*6S K> tt*kX 

[0 0 13] »«cr)#Si:bT(i, a*6*jtc{il2^7fcR 
{0 0 14] ^Wcfc^Tfi, Sffi±lcI3fiUS£r^t7 

*^tDtege«. — (1) ^£fts<ta- 
[0015] *^<Diegstc^*$n?>-^ (1) 

So 

[00 1 6] 5£ (1) R'% R 2 . R\ R 4 x Q 1 . 
Q 2 > Q 3 . Q\ Q 5 x Y^?n5ltLtlt sSU* 
K 7i";;K x**s/, ^u*U7-r>Sffi 

[00 1 7] 5S (1) R>> R 2 . R 3 . R 4 r*^^n 
SltLT, TkSSS^x 7-yfI?> Ig^H?. 

3'>^il?^t*cr)>'Nay>^?xa>'77»*^tf 

[00 1 8] 5£ (1) R 1 s R 2 , R\ R^'SSn 

X«3S«^>*Bil7;V^;l/«> >'^^y>'Il?, t Fa* 
~>*> ->7/», 7;br3^->S, 7^;l/»x 7^1/*^ 
7;U3^->*;V^-;i/S, 7U-;l/*^->7j;^7* 
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*S/*;b#x;i/g % T;l/3*^A;^n;i/^^->». 2/ 
T;i/^;i/T^/S, 7W^/S, 

[0019] w&xi±m&»<DW.mxi*ftmxizmvi<D 

7;i/*;i/g*:LT{i. *^l/g, x^;l/S. n-7u\> 
i s o-yatf;l/S N n-^/l/g, iso-7 

rt/g. iso-^f;VS, 2-*^;K/?-;l/g. l- 
'*W?*>VtL tt'O+frm* l, 2-*J**A,7 
oif;H, l, l -^^;l/^utf;l/S, v'^u^v^ 
;l/S. n-^->;l/S. 4-^^;W>^;VS, 3-* 
^;l/^>^-;l/g. 2-^^;W>^;l/». l 
>^;l/g. 3, 3-^^;l/^;l/S. 2, 3-v^?- 
As7*A/m, l, 3— ^^^;l/^;l/S. 2, 2-^ 
^/l/T^l'g. l, 2-^^^;l/^;l/S. l, l -i? 
^/l^^g, 3 -x^;l/>>^;l/g s 2 -x^;l/^ 
;l/g, 1 l, 2, 2-hU^^;l/^ 
^;vm, l , l , 2 - > U l -x^;l/ 

-2-^^;l/yntf;bS. ^n^vvl/g, n-^\^ 
?vl/g. 2-^^;l/^>';l/S. 3-^^;l/^^ 
g. 4-^^;V^->;l/Sx s-^A^^rt/g. 
2, 4-^^^;l/^>^;l/S, n-*5^;l/g, 2-x 
*)}S\*i/M&* 2, S-^^^l/^^l/S, 2, 

5, s-b'J^f;^^;^ 2, 4-i^^^;l/^ 
->/bg, 2, 2. 4-hU^^;l/^>^;bS. 3. 5. 

5 - h U ^ n -/ — ;l/g> n -fi/;V 
g. 4-x^;l/*>^;l,g s 4-x^;l>-4, 5-^?- 
/l/'x^^Pg. n — ■> >"r vvl'gs n — K^vvl/g, 

1. 3, 5, 7— r h^x^I/^^gs 
**^/l/g> 6, 6-^x^;l^^;l,g N n-h'Jf 
->;l/S. 6-^^;l/-4-^;l/^^^;l/S, n-rF 
vt^I'S. n — ^O^-xS^g. 3, 5— v^^l/^x 
2, e-^^^l/^y^l/S. 2, 4-v^ 
^A^y^l/g, 2, 2. 5, 5 -rh^^f/l/^S/ 
;bg, 1 -->^a-^>^7l/-2, 2-^^;l/^ntf;l/ 
g, l-->^n^^-2, ^-^^^l/yotfyVS 

6 if co^HtiS 1-15 (DMW&T l 

[0 0 2 0] ^an^f;l/Ss ^oDXf;H, ^a^E 
x^;l/g. 3-Kx^;l/g. i/^DD^f;l/S, *7;W- 
n*f-;l/g. HJ:7;l/*D^;bg. -?y^7WPx 
^;bg, 2, 2, 2-h J J7Wnxf;PS, 2, 2, 
2-hU^nax^;l/g N l, l, l f 3. 3, 3 

mm i - 1 o<D7?\s*)\<m ; 2 -fc fd+^x^v 

g> 4-eFD^>xf;I/ 
g, 2-fc Ka^>-3-^ h^>:/citf;l/g N 2-fc 
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Kn*^-3-*nn:/ntf;l/g x 2-tFn^>-3 
-xh*S/:/nif;i,g x 3-7h^>-2-HFn^> 
7alf;l/g x 2-fc Vt2*is-3-i/5u^*is;l'** 
i/fxiM^m, 2-fc Ka+^nt^l/g, 2-HFa 
^^y^l/S, 4-fcKn*^#V;i/-2-*4^>g 
&H<Dfc KD4->STB«L/c:^St 1 - 1 0<DT>1* 
/l/g ; fc Fn^ h^^^l/g. fc Fo^>xF* 
->x^;l/g N 2- (2' -k.Ka*^-r -*^;l/x 
h4^» - 1 -^^bx^vl/g. 2- (3* -:7/W-a 
10 -2' -tFo^n^i/) x^;l/S x 2- (3' 
-tFo^>ya^» x^;l/g N fc 

^i/T;l/n^i/ar*B^b/c:^St2-l 0<D7;l/*;l/ 
g ; fc Ka^->^ h*->;* h*->;* 5M/g. fc Fn*^> 
xh^S/xf^>xf;«, [2' - (2 ? -fcKP* 
-T -^^xh^i/) - l* -^f;l/xh^] x 
h4^>x^;l/g x [2/ - (2' --7;l/;j-a-r -fc 
Fd^>xF^» - 1 ' -^Wxh^^] xh^> 
x^bg. [2' - (2* -^na-r -fcKn^v- 
20 xh^) - 1 ' -^f;Vxf^>] xh^^xf;l/I 

m$k3~~i oor/i^/i/g; 

[0 0 2 1] Z/T/**;im. 2-^7^x^1/1, 4 
-y77xf;H x 2 ->7/- 3 F+^ya tf;l/ 
2-^7/-3-^nayne;H, 2-S/7/- 
3-xF^^ypWa, 3^h^>-2->7/y 
ntf^S, 2-v'7/-3->^D^;^Dif;l/ 
g. 2-^7/^ne;VS> 2-^7y^;l/S&ifO 
^TySTM^b/c^i52~ 1 0O7^;vi ; ^ h 

30 4^>^;l/g. xF+^^f;H> /n^v'^f;!/ 
g. ^h^i^^l/g, ^h^->x^;i/S, xh^>x 
^;l/g, yn*+i/xf;VS % 7h^>x^;l,g x n - 
^iy^^iyjL^jvm. 4 -^^;l/^>h^S/x^;l/ 
1, 3-is*?-)l7h*->x- s 7')l>M. 2 -x^-;V^\ 
^^^-^^x^l/S. n-*^;l/**>'X^;t/g s 
3, 5, 5 - F 'J ^f-;W+v';l/^+ ^xf-;l/S N 2- 
p<^;l/- 1 - i s o - yntf;l/^n^i/x^;l/g % 3 

1 - i s o-yalf;l/^;l/^->x^;V 
g. 2-xh^>-l-^f;l/Xf;H > s^^}.^^ 

40 3/3, 3-FU7;l/^-u?n^>xf;V 

g. 3. 3, 3-hV ^nayo^^x^l/g^ifcD 
T;l/xr^^gTMg|U/c^lS2-l 5(D7;^;H; 
^ h^>^^;l/g, ^h+^xh+^;l/ 

g N xh+v'xh^^xwg, yn^+^xF^v'X 
^;l/g. ^h^^xh^^x^i/l, ^ n'M 1 
^'>xF^'>xf;H s fijy/WS/^n^i/xf 
4^->g. 1, 2-^f;l/^P^^xf+v'Xf;l/ 
g, 3-^^;l/- 1 - i s o-yf;V7F^>xF^> 
x^;Vg, 2-* h4->- 1 -^?;l/xh+'>xf;l; 

so g, 2-7F^^>- l - ^ftoF^^x^H, 2- 



(2 ' -xh^>-r -^;Vxh*5/) 
;l/X^;l/g. 3. 3. 3-hU7;V*o/D^>xh 
4^>x^;l/«. 3. 3. 3-hy*oo:/n#*S/xh 

->y^;Pg. ^h*S/xh^>ih+^l* xh 
+i/xh^>xh+^xf;Vl, ^b*s/xh*s/xh 

^^ynWi/|, 2, 2.. 2-h'J7A*oxh* 
^Xh+^Xb+i/x^l/l, 2. 2. 2-hU^nP 
xf^>x h* ; >x h*S/x*-/Wlft H07;^+^7 

[0022] t>;i/^;^f;Vi> z-^+v^f;^ 
- 2 -i/^uA^;^ 2-**V— 5- t - 

tt. 7-teh*>'X*;!/S. ^DWx;WtS/xf;V 

S % 2 -xf^+ty^;!/**^^^ 3, 5, 
5 _}.i;^^;i^N^-9-y^;l/^4 : -v'X^;l/S. 3, 5, 
5 _ j. t; *?-)\s\ttS4 JM"*^*^/!/** 3 -7 

- 1 5 OTVMr/l/S- : sJvl/^l/**^* h^V^^ 

7th + S/xh*5/xf;l/l, ^ae*x;l/**$/ 
xh+->xf;H, /^'J/W^xh+v'Xf;!/!, 
2 -xf ;l^N*D:/^;l/**^i b*S/xf 3, 

5i s-h^^^i/^^y^^+^^h^^x^i/ 

g N 3. 5, 5 - HJ h* 
x^;l/fi, 2 - *dd^p Wx;l/*^>x h*^xf 

3- 1 5(DT?^?im ; 7* h**>* h*f* h*->* 
7"bh+^xb*5/xb*5/xf;l/i % ^nlf 
t x;l/^^x h+ i/x h+i/xf ;H, 
$/xh^>xh^xf/l/S, 2-x^;I^N*-9-y>f;l/ 
^>xh^'>xh+^xf;Hs 3, 5, 5 - HJ y 

x^;l/S, 2-^PD^aet-M^xh+^xb 

[0 0 2 3] ^ xh*->* 

*^*;l/#x;l/xf;H, xh+->*;l/*x;Vxf;V 
fi, /b*v'^;V*x;!/xf;VS > p-x^/l/v^n^ 
^^;V^^^j;l/#x;V>'^a^->;l/S> 2, 2, 
3 f 3 -f h 7 7 Wp ^ d^+^^^x;^ 
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2, 2, 3, 3 h7*aD^P#*S/*;l/fc 
;l/y H07;l/3* S<A;l/#x;l/St*lft b 

183- 1 5©7;i/^I ; 7x/*^;v*^^^ 

/VS. 7xy*S/*;V*x;Vxf;l/», 4-t-^;P 

x/l/y^;l/8. K7x-**t^***-*^H* 
HOT U -;V**^*;l/*x;l/*1?««Lfc«*» 8 - 

tt. ^y^;l/*4 1 >'*^#x;Vx^-;l/S. 7x*f;W 
10 ^>#;l/#x;l/y?-;l/g, 4 -^d^vvi/*^^ 

x;l/y^;l/g. lfx;l/^-^v/^;V#x;l/X^;l/». 7 l J 

fcMiRlk4~ 1 oo7;i/*;H : * h*^*;i/#x;i/* 
4^>y^/l/g. * h*S/*;l/*x;l/**i/x*-;l/»^ x 
h^>#/l/#x;V**S/x^;l/g. 7h^S/*;I/^x;l/ 
**s/x*-A/». 2. 2. 2-hU7MPXh^>* 
20 ;|/#x;V**->x^-;V«. 2, 2, 2-HJ*naxK 
*^*;V#x;l/**S/xf ;l/lft£©^»3 - 1 5<D 
T fu a * > * /M?x/i/* * ^areHSI-L fc 7 ;l/g : 
^ b4^>y h^i/A;l/4?x;l/*^^^^;l/S. y 

ijfrft- /l/^^x^/l/g, 7f ^x h*S/*jl/tfx 
;l/**^x^;l/S. 2. 2. 2-bU7;l/*axW 
xh+->*7l/#x;l/^^->x^;l/S. 2 ; 2. 2-hU 
^apxh+i/xh+i/*Mw;l/t+^;l/i^2 
07;VP*^7;l/3+>'*Mx;l/t4 : >'It*lSlfc 
30 4 — 15 tf^l/^/VS ; 

[0 0 2 4] ^^;V7^/^^^ i^x^-jl/TSy 
y^;ig, ^-n-^rt^r^yy^g. s>- n 
^S/jl/T^y^Jl/g. ^-n— **f-;VT5y y^ 

N-y^w^y^^i/g. e^u^yy^s. s> 
yh^v'^fW 7 = y^^;i/S, s> o*h*s/x* 
;W 75/^f;l/S, ^ (xh*^f;W T^J** 
;l/S, <xh*S/x*-/W T^y^^VS. S> C/a 
tf+fx^W 7 5 S> C/F^x?-;!/) 
40 T^y^^-;l/S. fx (2-^n^i//W-4^>x?- 
;10 T^y^^ttx '>7f;l^7^/xf;l/& >*x?- 
;l/7^/xf;H, ^-n-^W^yx^l/S, zP 
-n-^W^yxf;^ ^-n-^^f;V7^ 
yxf;H, ^-n-r>;b7^yxf;H, N-< TV 

7^;v-N-/f;b7 = yxf;i/i, tf^y^yx^ 
g. s; (y>^>y?vw 7^yxf;i/i, y (y 

Z/3L=J-)V) 7^/xf;Vl, ^ (xh+v'^f-W 7^ 
yxf;V8, v 7 (xh+^xf;W 7^/xf;H, i? 
(ya**^xf;W 7^/xfM, v 7 C7>^s/x 
50 7^yxf;l/l, ex 
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=f-)\sT ^y^n ^- n — r ->/l/7 ^ y 
;i/g. tf^U^yyatT^S, ^ (y h^>y?-;l/) 7 
& (xh+^^f;W T^yyntf;l/S. (xh 

°WS, tfX (2-->^n^Wl/^^x^;l/) T 
^ / >T n fcf/l/g, >?y ^ y 7?vl/g, ^x^;l/T 
^ y y^-^S. n -7*A/T $ y n 
-'N* vVl/T ^ y ^-n-^-^^-^T^y^ 
^;l/g. i/-n-r>;U7^/7f;l/S, N — fV7^ 
N - y *-;l/7 £ y :/^;l/g. tf U SV 7^/i/g x 

s> (y h^>y?vi/) r^y^^g, $; (y h+i/x 
7^y^;bs. dh+^^M r^y^ 
^;i/S> ^ (xf^^w z^y^^s, ^ cy 

■M T^y^jvm, trx (2-: *s9ws*isA,**s/ 

x^;l/) 7 ^ / 7f ;HS^^7;^;l/7 ^ / 

[0 0 2 5] T-te^AsTZS^rfrM. T-tr^/l/T^y 
:n^/l/g. tf^x^r ^ /xf;H, ^"^y><;l/T 
^yxf;H, ^^DA^>^;l/>fx;l/7^/xf;I/ 
S> p - ^ f ;l/'>^ D^1f>^;Uf x;l/7 ^ / xf;l/ 
g> X ^ ^> y-f ^ y xf 207 i/;l/7 5 / ITI 

&Lrcmm&3— i o^r^^m; y^i/x/w-^r 

^/yf;«, y^;l/X;l/^>T^yx^;l/S> x^-;!/ 30 
X;l/^>7^yxf;H N fc^x;b*>7^yx?- 
^g, * * ^l/X^vr ^ y x^;ixg& £cor;l/4vl/ 
XW>7^ItllSl/cRii2-l 0O7M;l/ 
S ; y^;bx;l/^x;i/y^;i/g % x^i/X^^x^y^ 
;l/Ss ^;i/X;i/^x;i/y^;i/S N y^/i/X;P*x;i/x 

^;bg. x^;l/X;I/^x;l/x^;US v y^;I/X;l/*x/l, 

^^S> 2 -x^;l/^\^'>;l/X;l/^x;l/X^;l/as 
2. 2, 3, 3-rh57;l/^DyDtf;l/X;Ut>x;l/^ 
*-;l/g. 2, 2, 3, 3— rh^^naynlf;l/X;l/4s 
x;uy ^;i/S^HOT;l/^;bX;l/^x;l/STS^L/cg? 40 
iS2~i o^7M;l/l ; ^>-fcf>x;l/*x;i/y ^ 
S, ^>4f>X;l/*x;bx^;l,g N ^>^>X;l/^n;b 

^x^y^/i/S, b;l/x>x;l/^x;Px^-;i/S x h>l< 
x;yx;b*x;l/:/ntf;l/g x h;Vx>X;l/^x;i/^;b 
g> ^^l/^X^^x^y^l/g, 4^->L->X;^x;l/ 

fc^S7-i 2^7;l/*;H ; yy^;l/ 
g, eny yy ^-/l/g, en'J^Vy^I, tf^VU 50 



^yy^i/S, >r^^yu^yy^;i/S. ***^/y;i/ 
Sv hU7^uyy^». Ws'jy^^s, 
K-uyy^g. -ox^^^yuyy^s, a* 
/ < vr y y y ^i/gfc ^o«^sSTM» L^c^S 2 ~ 
1 3 07;l/^;l/SI?^tfe>n^o 

[002 6] 5£ (1) * x R\ R2 x R3> R4 T ^2*l 

^^y-O^l/S, kKn+^y^l, yf-;l/^> 
>-9— r;^x^;l/S^^^0^S[7-l 5©77;l/+ 

[0 0 2 7] ^ (1) * x R1 N R2 X R3 n R4 T ^^ n 

K>, £?£L<tex 7xx;bi, x hD7xx;H, 
y^xx;I/S N t:KD+i>7xx;H, ^f;l/7xx;l/ 

h'J7;l/tD^^V7xx;l/I, "^^^l/S. xh 
n^-^^;i/S N ^>7/t7f;l/S, tKa^>t7f;b 

y^;l/±^^-;l/g N b'J7Mayf;i/t7f;l/ 
S^ ^h^^A;l/«7xx;H > 4- (5* -y^ 
;^>>y^y^;lx~2' ^xx;^ 

^ y^;^x;l,7x x;bg^ £(Dmm$k 6 - 1 5 0 

[0028]S(1)^ R 1 x R 2 ^ R 3 s R 4 T*^tl 
^M^X^^S^cOT;l/^x;l/S£D^!li:LT{i:, tulStc 
^tf fc7;l/+;l/Si: [il^^M^S^-r^7;l/^x;i/S 
»*U<^ > lfx;bS x ^a^x;bS, 1-7 
"r~^&, iso-^fx/I/S, 1 --s>^x;^S, 2 
-^>T-x;l/S, 2 -y^;b- 1 -^x;US, 3 - y 

1 -^x;yS> 2 -y^;l/- 2 -^x;l/g. 
2, 2-^>Tyi£x;l^ 2 _^ T y-. 2 _y^ ;l/;!7 

;i/^->;i/if x;^ 2 — >ry - 2 -y ^;i/X;b^> 

lfx/1/g, X^D^S, 4-7xx;l.-2 7fx;l/i^ 
[0 0 2 9] it (1) RK R\ R\ R'TTjk^tl 

%wmximmmcDT;v^3rzsm<DmtLTi,t, yh^ 

n-7h^>S, -TV^K^v'S, tert-7F 
4^^a, sec-^F^S, n — -O^l/^-^^g, 

n -^i/^^s/S. 1 -y^;l/^>^;l/^^->S. 
2-y^;^>^;b^^g^ 3 _^^ ;l/ ^ > ^ ; ^ 4l 
^ 4-y^;l/-^>^-;lx^^^ i t 1-^^* 
7h*is^ 1. 2-^y^;l/^h^^g s 1, 3-i/* 



(7) 



.NM 2000-2 1 8 940 
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1, 2-hU^^7 p P#*^S. 1. 2/ 2-HJ* 
7h3^>S. l -xf;l/-2-^f;vya**^ ^ 

*3^>S> 4-;*^;i^*^**~>Sx 5-^^71^ 

*v7W-*->S, i, l -^y^-;W>^;l/^^^Ss 

l, 2-^^;l/^>^;V**S'g> l, 3-^^10 

2. 2-^^;l/«^>^^>'». 2, 3-^ 

^-/l/^y^i/^^Sx 2, 4-> ? ^^;P^>^^+ 

^g. 3. 3-^^;l/^>^l/^v^S, 3, 4 

g x 2 -x^rt/^v^rt^^g. 3 -x^;l/^>^;l/ 
*3^>g. l. 1. 2-bU^^;l/> r b^>'Ss l. 
l. 3-hU p^K/h^g. l, 2, 3-hlM?- 
^h^g. 1. 2. z-hV *3~fr7h*z/m. 

1, 3. 3-hU^^;l/^b^>'S. 2, 3, 3-bU 20 

h*->g. 1 -x^;l/- 1 -^rt^b*^ 
g x l -x^;V-2-^^;l/^b^^*> 1 -x^;l/- 
S-^^Krh^g* 2-x^;l/- 1 -^^l/^b* 
v'g. 2-x^-;l/-3-^^;l/^h+->S> l-n-y 
alf^h^g. 1 — rv/ntf;l/^h^^Ss 1- 

s\3ri/Jl**z/&, n-*^;l/*^>g. X-'ttfr 
^y^l/^+v'g. Z-t+JV^ttA/tti/^ 3- 

t^v'Ss 1. 1 -is^T-^Jrisfr**^^ 1. 2 

- is* ^;W\3ri/)l>*3r ~>g, 1. 3 -i?*f-)\S\lri/ 

)V**z/m, 1. 4-> ? ^^ L ;i/^>';i/^>'S. 1. 
5-^^^;Wn*->^+^S, 2. 2-^^^^ 
^/l/^^^S. 2. 3-^*^;l/^*^/l/**^S> 

2, 4~> ? ^^ L ;i/^>';i'^^v'«. 2. 

g, 3. 4-->V^;V^S/;l/*^v'», 3. 5->^ 
^-;l/^i/;l/*^i/a % 4. A-zst^Jlt^lrisfr** 
->M. 4, 1 -Xf ;l/ 40 

'\*i'))/**rZ/&* 2-x^;l/^4^;l^*>g. 3- 
X^rt/^vvM-^g, 4 -X^Wv*^;!/**^ 
g. l-n-^nh!M>fM*^ 

i/S, 2— Tvyaif;l/^>^;l/^-^ri/a. 1 -x^;l/ 

- 1 -^^;l/^>^7l/^^^>S> 1 -x^;l/- 2 
;l/^>^;^^->S. 1 -x^;I/- 3 -y^/l^v^rt/ 

1 -x^;i/-4 -^^Wy^b^+^g. 
2-x^-;l/- 1 -^^;l/^>f-;l/*^^>S. 2-x^-;V 
-2-*^;l^>'^;l/**>'Ss 2 -x^;l/-3-y^ so 
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;W>^;l/*^v'*> 2 -x^;l/- 4 

^v'g. 3-x^/l/- 1 -^^;l/^y^-?V^^r->m, 

3-^fr-2-*?-fr'0?')\'**i/^ 3~x^-;l/ 

-3-^^;l/^>^;l/^v'S. 3-x^-;i/-4 

;1/^>^;V^^->S. 1. 1. 

**vg. 1. 1. S-hU^^;^^^^^*. 

1. l. 4-h^fM^;l/^^ 1. 2, 2 
-hU^^V^>^;l/^^>'S> 1. 2. 
/l/^v^V^^Sx 1. 2. 4-hU^^;^>^;V 

1. 3. 4-hU^^;i/^v^;^^^>S. 

2. 2. 3-hU^^^V^;^^^S. 2, 2, 4 
-hUy^^^^^^Ss 2. 3. 

;V^:y^;b:*^>g, 1. 3. 3-MM^;l/^>?-;l/ 
*3^>g. 2. 3. 3-hV ^^;l/^>^-;l/^-^->S. 

3. 3. 4-hU^^;l/^v^;l/^^S, 1. 4. 4 
- hU^^;^>^;V^^ri/tt. 2. 4. 
^v^^s/g. 3. 4. 4-hU^^-;l/^>'^;l/ 

1 -n-:7^;b:7h^>g. i--CV^;l/ 
^h^g. l-sec-7f;l/7Fm l-te 
r t -y^jVf b^>g, 2-ter t-^;V^f^ 
v"g. 1- 

;l/-3-^f;V7f+^8, 1 — <V7nlf;l/- 1 
^l/^h^v'tt. 1 — i f yyatf;l/-2-^^ L ;l/^h^ 
->g. i-^vyuif;W3-^f;i/7h^^ 1. 
1 -^x^l/^h^g. 1, 2-v ? x^;l/"^K^>' 
I, l-x^;l/-l, Z-^f^b+v'l, 1 -x 
S-^^l/^h^g, 1 2, 

2-x^;V-i f 2-^^;l/^h^-> 
2-x^-;b- 1 , 3-zy^^?Vfh^riy&. 2-x 
^;l/-2, s-^f^h+v'S, 1. z-*J**)\s 
v'^n^^M+v'Ss 1. 3 -i/t^fl/i/Zu^* 
vVl/*^>g> 1. 4 -i/^^foi/tU^^isfrX^-is 
m. x^;l/->^n^\+->;l/^-^>'S, n-/^«^ 
8. 3. 5. 5~h^f;^>W^8s n—r 

*^>"g, 1 -7^>fW+i/|, n— ^>^-r^7 

x;i/^-4->s^o^^ 1-15 (ommj »ttX««tt 

[0 0 3 0] * h4^>g. y^>X^> 

1, sec-7h^xh^S, n-^>^;^^^> 
xh^^S, ^V^^;m^xh^^ t e r t 
-^>^;l/;*-^>x b^g, sec -'O'*-;!/**^ 
xh^>l, >/^D^>fW4 : >'Xh4 : v'Sx n-^N 
^^^^xh+^I, x^;l/->*P^^>;W-^> 
xh^>l, n-;x;l/t^>xF^^ 3. 5. 5 



(8) 
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-h^f^v/^i/xh+i/^ 3, 5, 5- 
h V *+fr~s*i/At**t-i/7 h^>m, n — rS^l/tf* 
->ih+->l, n-'^yfi'^i'Xh+v'l, n- 

« N 3-H-+->7'D^->S, 3- (n-futf* 

E-^h+^h*-^ 2-xh*~>7>*;f«, 2 
- (n-^n^-» zrh*~>&. 

^v-xh^ft^CD. T^xi+v-ST'M^Lfc^SSt 10 
2~i 5©7;i'3+i'I : 

[003 1] J* h4^>* h*i/m, X 

h^>* h*~>m. ^^i/xh^F^ 

It, xF+->xh+-^h+>'« > ^D#+->xh+-> 
*h*~>*. 7h+->xh*^h^I« ^h*->^ 
a xb+->yn#+v'^h+i'i< , 

^h*S/»s xF^ 

S % ih*i/^h*i'xh^i > 7n#*-> 
xh+5/1, /b^h*->xh+->l, *h*->X 
Xh^Ih+i'Ih^i/i, -fu 
#*->x h * ~>x h =^>». 7h*->xF*->xh+-> 

»>xh*->I, ^D**j'^o^j/xh^>>S> 7> 
4^:/n:tf+->x}^->«. ^h+i'/F+v'Xh^ 
xh+i/^h+i/xh^ 7"D#*~>7h*-> 
xh+->I, 7h*->7h+->xh*i'I, so 

h*i/?u$*i/m, xh^ h+->yn^+->i, 

P5tf4=->S, ^h^>xh+i//D^->S, xh*-> 
x h+->7'n^i'I, ^n#^xh+->/n^-> 
7h*i/xh*->yn#*->I s ;* h^S/^n**- 

a ~> T a ->:/a ->S. 7" h * -> 7d 
:/a#+->«, ;< h+^h+f^n^fl, xh+ 

*>7b*->m. xh^ h*->7h^a, yn#+ 

^*->xh^F^i, xh^xb^h* 
•>I, 7n^+->->xh*->7*^->», /F^>xh 
+^t- + ->i, ^ h*5'^D*4 l 5'7h*i/a, xb 

^-S^h^S, xh+->7h*->7F*->I> 

g, 4 -x^l/^a^+^/btf+S'Xh^xh^s/ so 
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& (2 -x^;l/- l -^->;l/^'» x Y**y7u 
4- (3. 5, 5->U^f;WN*->;l/t* 

H^Lftiea, ^-iisx{iii«©^a3~i s©?;^ 

[0 0 3 2] ^ h+">*;l>^x;l/^ xh^ 

*~>m. 4V'fxi$.*i/i3)\'&—A/* h+->a, 4* - 
T)^^yi3!^-)vmx^m.^tmm&L3~ 1 o <dt 

A,a*r~>m : T-fe*-;!/* l^>g, x^;i/*;b#x;v^ 

T*B^Lfj:K«a3~l 0<DT>V=Ur~>m l T*1=}-)V* 

E<OT S/JfeMrS/JfiTHII UfcKfg» 3 ~ 1 
OOTVl/P^g : 2— = 2 
->7f;l/75/x>*->I, 2- (2->7f;l-7$ 
/xh*-» xF+i/S, 4-^f;l/75/7h^> 

3->7f;l/75yyD^i/l, 2 ->7f;l/75y 
- 2 -y^vK/a 2-S7x^;l/TSyxh^ 
2- (2-yxf;V75/xb+-» xh+v- 
3->*xf)V75/7'n^i'I % l-yif-;l/7 
5/7*n^ ->g x 2->VV7'Dlf;l'7$/xh+-> 

2- (y-n-7^7;/) xb+->a, 2 -tf 

^iJ-^Hh+i/l, 4- (->"-n-^->;l/75y) 

~ 1 5«D7;1/Xi*>'g ; ^WS/^h*^ 
->g, ■^f;l/75/xh*i'xh*->l > 

;/xh+j//n^->a, s^^r 5 y x h ^ y 

a 4- (2' -^y/f;l/75;7"n^ 

7 h *->t*->Sfo t?T;i/^;VT 5 y r ;i/p 

[0 0 3 3] 2-yf-;W^h*i'i, 2-**-;l^ 
tih+fjfc 2-xf;Vf^xh+->I > 2-n-T* 
B&Wxh+J'S, 2-^V^nlf;l^*xh**/ 

*xh*->i, 3, 5. 5- MJy^;l^\^->;l/^-> 
> S^cDT ;l^;t^*gT-WSI L fcmm®. 
2~1 5 07/1^*^2 ; t§#ig(;fe>*u »SL<tt, 
*b*->g. xh*->I, n-7*D**->S, i so- 

S, i so-'Ohti'I, 2-;< 
^h+S/'l, 2 -x*vl/"N*$/;I/*-:*->£, 3, 
5. 5- h';^^;l/^+->;l/^->S, -rrf/U/l/g&H 
OKIRR 1 ~ 1 0<D7;lo4^>g*«£if en5 0 
[003 4] 5£ (1) R>, R 2 s R 3 , R ( t'SSn 



(9) 
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m&uiwf tz Tfr*n<m t mmnwm&tt-r z r 

h y 7;l>*a *=f-)\,^Vh***sm. 1-7*f-)\>* 

;l>y h*->g, h y ^rt/tfny 3^;W-:7^;l/y 

7;l/^-P>-9— iV]/x^v-S&i!®^iStiSt7~ 

[0035]a(l)f, R'« R 2 , R 3 . R 4 T'S?tl 
Sfi&XJi»t«&©7y-;l'**2'*^t0JfcLT&, W 

^>lT?fet)s $?S:L<li, 7x/*->I« 2-*^ 
;V7i/*->S, 4-^^7i/*->I, 4 - t -7 
f;l/7i/*->I, 2-^h^7i/*->i, 4-i 

m 6 ~ i o <dt y — ^s'ltfw en?.. 

[0036] S (1) f, R 1 . R 2 > R 3 , R<T-^*ft 

MI2tc^lffc7'^;U«i:|pl«^«gSS«:^-rS7';l/^ 
!ftL<(t ex/l/**->«, 7° 
□ ^x;l/#*~>S, 1 -7*-r-^^->S. iso-7* 
7--)l*JrisM. 1 -'O'-rxjl/^S'g, 2 -^.>7- 
2-*9-)\<-l-y k: r->l<*3r~>m* 3 
-y^;t/- l -■77--)V**r->M, 2-^5 L ;l/-2-7* 
f^M^fi, 2, 2->*->77 tT^;l/^-+->». 2 
->7/-2 -y^rt/jbrt/^s^l/ex /l/**^** 2 
->7/-2 -*f-;vxfr*y\£->v**i'm. X^y 
;l/**->*> 4 - 7i-;l/- 2 7f-;W*->*4^o so 
MS2-1 0©7;b-y-;l/*4^»#^:f &ti5. 
[0037] 5£ (1) R>. R 2 , R\ R 4 T*^^n 
3i^Xt±*l»07;l/*;l'f tlOWi: LT(i> Mffi 
tc^if fc 7 ;i^;l/g £ ism&B&g^W -f & 7 
*IT6(3, $?^L<(±, *Wf-*m* x.=f-fr=?-* 
n-7"Dtf;I/^«^ i s o-yaX)V^m. n 
i s o-T^W^S, sec-7f 
;l/^*g, t -7+At+*&> n-Hs3-JU?-*m. i 
so — ly+frT-tm. tt<*Z/?-A&*^ 2-*=f- 

-x^;l/^->;l/S. 3, 5, 5 - h »J ^^Wn^^I/ 
^*g, y/i^*g&ff<0MSS8& l - l 0O7/Wr 

[0038] 5£ (1) R's R 2 , R 3 . R 4 T^^tl 

lEt agtf tz 7 K*jvm t mm&w&m*mt & 7 

^;Wy->";l/^«. 1-7 * fr* ^rt/^g, -Fat so 
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7^;i/^^;l/^a, ->7/t7f;V^f;l/f*S, e 
Yu^-i/i-yf-^^A^-^m. * l i-A>1-7=f-)y*=f-A> 
^*g. F 'J 7Mn >(f ;l/t7f iUf 7 
;W-lx>-9— Y;Px^;l,5M-gfc£tDJ&S?l&7~l 2 

[0 0 3 9] S (l ) "R 1 R 2 . R\ R^^^n 
3B&X«»tBgW>7 y -;l^*g£>0>Ji: L,T«b5IBIc 
«Mf fc7;l^;l/gi: mmr £ wm^m-r 47 y 

!?tL<tt, 7x-;Wl, 4-*3-)\s7 
3.=.fr**m, 2-* h*>'7i^l/?-tS > 4 - t - 

i o©7y-;i^*gfc£*>^if&n&o 

[0 0 4 03 5£ (1) «k R'% R 2 v R 3 % R^'^Stl 

2>m&ximwm<o7fo j r->i'^*m<D®it L-mttne 

lcmi>ftz7>l>*?Vm t HOEt&BS&SSrWr £ 77b-!rx;b 
*-*JST**»K #S:L<«u tfr;l^*S, 794*-* 
g, 7fr;l/f*S, ^D-V^ii^f^i, x*y 
;l**g, ^n^-tr^w^-g, f-b-fVf-^rmm 
<Dmm®L2~i 0<D7)\s*r Z&mfhti 
5= 

[004 1] i£ (1) (f>, R\ R\ WfHtttl 

&ww&.imw&<o7)v*)\>7=i;m<omhVTiz. an 
mcmf tz 7 )v*)\sm t mm&m%m*m-? % 7^/1 

7 5^11'$!), Sf*b<t±, **>l>7S.Sm. ^*}V 
75.7M. 7ntf;l/75/S, 7<?-Jl<7 S.Sm, ^>7" 
;l/7 5/S, ^i/;|/75yi s A7f;l/7 5/S, * 
^WSyS, 2-ifM*i/;l/75/i, ~>^P 
'n^->;1/75/1> 3, 5. 5- h'J ^^;l/'\^'>;l/7 
5/1, /-^75yS, 7 ? ^7SyS^^K^3S 
1 ~ l 0 <r)^e y7J\s*)l7~/ m*$>, ->7f;V75/ 
•>'if;l/75/I> ^f;Hf;l/75/a, ->Vo 

u->vs, twjyik ifx h*~>3L?-)i>) 75 

ex (iWv'XfM 7 5/I> ex (7n^ 
7571, -ex <7" h^->x^;l/) 757 
->* (7-b^;b^-+->x$ : -;l/) 75 (7ne 
^x;l/5j-^'>x^;l/) 75/«&£©^jfe&2~l 0«3 
-> , 7;^;l/75/S*We.n5. 
[0 0 4 2] 5£ (1) «f, RK R\ R 3 , R*?^n 

5 mWiximm&iCD7 ^^^7 5 y aocui: l t 

+;l/75ySt?feO. »SL<tt, ^>^/V7 5 
7x*W5/I, 3-7xx;V7afc:;l/75/I > 
4 -xfM>->";b7$yl, 4 — ev7Dtf;l/^y->' 
A7 5/S£i?<Dg?fStfSt7~l 0©€/77M;l/75 
y*^. ^>^I/75/I, -> - 7x^7571, 
ex (4-x^;l/^>^) 757S, ex (4— iV 
7nifM>^W 75y«^^Og?^tij l 4~2 0<D 
->*7 7^757 Stftftf £ n So 
[0 0 4 3] it (1) *K RK R 2 , R 3 , R 4 t-^?n 



<10) 
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mcmif tcTfrs-frmh nw&naa***- *7 y -j\> 

7 = /iffe9, »$L<«. T-V/m. i-7*)l>T 
5/1, h;W^I, xf-;l/7zi)V 

|J/S, 7-bf;l/7-'J/l, ^ h^*;l/#-;l/T- 

N-7xx;i/-N-hy;l/T5yS*H<DK^Sti 2~ 
[0 0 4 4] j£ (1) «K R 1 . R 2 > R 3 > R 4 T*^£*l 



10 
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-;l/75/Iffe!), $?$L<«. \£-)l>TS.sm^ T 

S, A^-fe-;l/75/S, ->i'n'\^-;V75/S> 
***^xx;l,75y», 7^v>-rx>V7SyS&i? 
OKffS2~l 0Ot>'7;l'^-;V757i, ^Ifx;^ 
7 5/1, ->*7'J;l/7S/S, -77f-;l/75/l, 
^yf-^S/I, ->*'N^-b-;V7' = y £co«SK 

[0 0 4 53 $fc, R 2 £R 3 &tf/XfiR 3 fcRn±5^ 

[00 4 6] 
[<fc3] 



R B R 10 R 1 




R 11 R 4 



R 7 R 8 




R13 R14 



[0 0 4 73 R'> R 2 n R 4 , Q 1 , Q 2 > Q 3 . 

Q<, QSRrjYti, -fi£5£ (1) OR 1 . R 2 , R 4 . 
Qi, Q2, Q\ Q« % Q 5 RrjYfclRlUlttt^L> R 5 

•To ) 

[004 8]S(i) ^ Q 1 . Q 2 , Q 3 ^ Q 4 > Q s t* 40 

7'J-;Vi ; Bg&X«&B&<D7;l"*-xrt'S ; fi&Xfi 

: B&Xte&B&OT' y — ;v*+->S ; B&xii 
mmt&<D7>v>r=->v**i/m ; b^x«^b^7^ 

{±fc*Bg?©7 V : B&Xte&B&^.rt/^ 

; fixa«Ii©7M;i/75ys ; BS&x 

fiMfig|cD7^;V'*^7' 5 /S : fi&Xti8tB^©7 'J so 



-ji/75/I ; f ^X(iiS««7;^-;i'7 5 7S ; 
tLTti. i£ (1) *<7DR>, R 2 , R 3 , R«TJf»«ft 

Anf>If ; BgS5Ui&B&<D7;l/*;l/« : B& 
3Z.tt^BS5«77;V*;V» : BgS3ai«&BgW>7y— ;V 
£ ; B^X»i»B8i07;py-;i'S ; M&Xti&B&cD 
7;i/34^>« : B^X«*fi^©7'-7;V4 i ;v**->S ; 
i«xail«o7'j-;w+->l ; MAXttfttirao 

7;l/^r-;l/^-+i/a ; H»Xti«lB«07/I/*;l/^* 

&<dt y — >i<3-*& ; B8SX««B«©7;yy— 

: B^Xti^B^07;l/^;b7 5yS ; B&Xfi&B 
S5©77;i/*;i'75/'S ; B8lXt±*«Bg*<D7y-/l/7 
= 7i; fi^X«^fi^©7^x;l/7 = y» ; fcfttit 

[0 0 4 9] 5£ (1) if, Q\ Q 2 . Q 3 . Q 4 . Q 5 T 
^£nSB&XJi*flB&07^;l/g^Jt LTfi, ftftIB 
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x^;l/#;i/2px/i/g. n-yDifW;i/fc;^ i s 

i s o-7^;l/#;l/#x;l/g, s e c-^;l/*^V#— 

;i/g, i so-^^***^;i4 **^>^;i/# 

1$ i - i 5 or^Mta**** 
C0 0 5 01 a CD Q 2 - Q 3 ^ Q 4 > Q 5 ^ 

s/*;i/#x;i/g, n-yo** 
2/*;]/#x;l/g. i so-^n#*S/***-;Mt n 

g. sec-yb^M^I, t-^>*^** 
#x;l/g. n — ^h*3/*;l/#— /VS. i s o-'O 
h*s/#;l/:£x/i/g, 2 
— 2 -x^;l^\*5/;l/*4=-S/ 
*7l/#x;l/«. 3, 5, 

^ppx h*$/*;1/#x/l/ 
g N tFn^f*^*-^ HFn*^xh 

^^^'>xh*^^Mx;l/|, 7f*^h^> 

t: Kn+i/^ h^i/^ h ;l/S* Ha*^ 

xh^xf^ ;l/#x;l/S* 2^7/1/^^ :xg B 
»UR*»3-1 1 07;V3^^^;V#x;Vl ; * h 

xh+S'**#-;Mt xf^xh^xF^;!/ 
#x;l/g, ^D^^xb*'>xh+^^^1> 
yh+5/xh+^xF^>^Mx;1/S, ^>h^^>x 
h^i/x h^>3b;l/#x;l/g. ^^W+^xh+>' 
x h*i/*;l/$x;l/I42fl)7;V3*'>7^3*^Itf 

[00 5 i]S(D^ Q 2 - Q 3 ^ Q 4 - Q 5 ^ 



(11) W2000-2 1 89 4 0 

20 

L<&> ^>^;V*+->*^x;l/S. xhc^;l/ 

^ y 7/i/*D^fMvs; 

$/#;l/sSx/bg. ttMrV+fr* h*S/#;l/#x;l, 
g, HJ7;l/*a^f;l/t7f;W h4=-s/*;l/*x;i/ 
10 g> 7;l/*uy- 9 -^;Vx h+^^-^S&Ho 

[005 2] S ( l ) 4^ Q 1 . ^Q 2 . Q 3 . Q 4 ^ Q 5 ^ 

tt. 7iy*J/*^-Mt 2-^f;V7x/*^ 
;l/*x;l/g, 4 -^f;V7x/^^*;^x;l/I, 4 - 
t -^;l/37x/^->^^*x;l/g N 2-^b^>7x 
20 /*S/*;l/#x;l/». 4-i so-^Dk!;l/7x/^> 
£;l>#x;l/g. ^7b^->^;^x;l/g*if0^a7 
-1 K07'J"-M*^;l/#x;l/S*W5nSo 
[0 0 5 3] Q r . Q 2 x Q 3 . QVQ 5 T- 

^?nsf^X»il8lo7;i/^-;i/**^*;«x;v 

L<tt\ ex;l/*4=-^*;V4?x;l/g % ^D^xM^^ 
*;l/#x;l/g. 1 -7fxW+^A;l/*x;l/S, i s 
o-y^x^^i/^^^x^g. 1 -^>fx;W+ 
so S/ft/l/^x/VS* 2 -^yfxW^^^/l'^x^I, 
2 i -yfx;I/t+^*M- ;Vg. 3 — * 

i -7fx;W*>'^;l/#x;H N 2 -**7l/- 
2 -yfxM4 : ^ij;Wx;H N 2, 2-^>7/e 
xjI/**S/#JVtf— 2-^77-2-^f;l/*;V 
3p^ri/;l/ex;l/**i/*;l/#x;l/g x 2-^>7/-2- 
x;l/**S/*;V#x;i/g % X^y rt/* 
^->^;l/#x;l/g. 4 -7xx;V- 2 -7fxW*^ 

40 [0 0 5 4] it (1) Q ! > Q 2 . Q 3 > Q 4 ^ Q 5 ^ 
©MfcLTte. tul2^^cfrc7 T ;l'^;l/g^fil^M^g 

;l/g. yavf;VT^y*;v^x;vs, ~r?-?i>T^y fifr 
#x;l/g. ^^VT^y^tfx/l/g. 'vJrS/jl/TS 
y*;l/#x;Vg. ^^f;l/75/*;l/fc>H, 

^ / * ;l/#x;Vg. y x;b7 ^ / ^ ;l/#x;Vg N 
3, 5, 5-hy ^^l/^^l/T^y^/l/^-^gx 
so 2 -xf;l^*5/;l/7 5y A;l/#x;l/g*OK*a2 — 



(12) 
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e;l/75/A ;U#x;l/Ss Vff-^7 ;l/#x;l/ 

^•;i/TS/A;i/5p^;i/». e^y 5V a^spxrt^ * 
;l/*'J/AW-;l/S, 4 -y^l/Vf^5SV;Ei>VjRx 
4-x^e^^^y*;b^;i/*l?o^St3 
~2 0©^T;^;i'7'5y*;i'^-;l/»*^tfe>n5 o 
[0 0 5 5] SC (O Q 1 . Q 2 * Q\ Q 4 . Q 5 T* 

L<«> ^y^l/75/*M-;H, 7i^f;b72 
y *;I/#x;l>S. 3 -^x^V^atf^TSy*;^- 
4 -ifM>-»7 5 y A;l/^/H, 4 — f 

~1 1 ©t/?^;!/^?/*^-;!/!^ 
isfrT 5 y * ;l/#x;l/a> ~>*7 i^;l/75 /A/V^ 
;m. ex (4-i^;l^>^;l/) 75/AMr:;i/ 
a. ex U-^V^ah^t/^^/l/) 757*;^- 
frmr&E<n>m.mWLi 5-2 io^77M;V75/M 
#x;U»biq*Hr&n*. 

[0056]S(l)f, Q'. Q 2 . Q\ Q^ Q 5 T- 

TjiiEnzmwkXimwwwT v — >w 5 y 

^•TSTU— ;i/T5y*;l/4<-;i/ST-feCi, »SL< 
«\ 7-U7AM-^S, t7f;l/7 5/AM-;l' 

xf;V7x-;l/75/*;V#-;H, -TVl/ntf;!/ 
7x-;V75/AM-;H, y h + ->7i-^75/ 
ih*->i^l/75yA;l/toH« * 

D07- y y jb/i/#— r-b^;i/T^>; y #;i/!px 

y h*i/*;u*z;V7ziJ / *Mz;VS, xh 
*->A;l/#r.;l/7- V S *>>V#-)Vm, yutf.**/l3)V 
#r;l/7i'J/*;I/#=;l'i4Jf> J£JfltSC7~l l©* 
y 7 U —)V7 =. y A ;l/*x;VSx x x;l,7 5/*^ 
^hVJV7S.yti)]/^—)Vm, N-7i-;V 
-N-hU;P75y*;^x;l/S^^£0^iai 3-1 
5 <Oi?7 V — >l>7 5 y ^;l/d?x;l/«^tf c>n5 0 
[0 0 5 73 5S (1) Q'> QK Q\ Q\ Q 5 T 
7*£n&M&Xtil&Mg5©7;l/-!rx;i,7 5 y 

I^tt§7;vy-;i'7 5 y *;i/#x;i/gT& 9 , »S 
L<&, lf-;l/75y*M-;H, 7';;V75/A^' 

7f-;V75/A;l/#-;H, ^vf-^ 
= /*Mz;H, ^-b—foT 5 y *;l/spx;l/£ s ~> 
i'D'N+'t-^S/AMw/H, *^*i?xx/l/7' 
7^>fr;l/75/AM-;l/l 
^ifc0J^^3~l IOt/7^^1/75/*;^ 
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i?liz;l/75/*;W-;H, ^7U;VT5y* 
;l/#x;I/g. i?^x;l/75y*;P5px;l/«, S?^;/^ 
x;P7 5 yA;l/#x;l/g, is^*-t=-)V7 5. y #;l/#x 
;l/S:S:i!©KjRS5~ 1 3C0i^7';l/^x;l/75y*;l/^ 

[00 58] S (1) Q*s Q 2 s Q 3 - QVQ'T 

»SL<(i, y^=.;vm, eaU;l/S, 3 -If a 
10 yy«. trnysvs, 1. 3-t*V5i;VS, fc^ 
y»j;p«, 2-tr^yyx;i/s, tf-^yy-yx/i/g. ^ 
myj*!, *7vy/wi, r. 

2, 3-**"9-S?r % /-'J;Wfc. 1. 2. 3-MJ7>/l> 
1. 2. 4— hUT^U**. 1. 3. 4-^7 
i?7WA&> 4H-lf7-;l/i« t?y^x;l/S, tr^ 
ys?x>i/g % *;i/*yx;m % try*? 1 

try5s?x;i/s, tr^s^x^s, tr-^ ->*- 

hij7^n, ^>V77-;H, -OK— y 
^^-7-fex/l/J^ ^>X'T5^/y;l/S, ^> 

20 !/^7yy;i/»> 7"y-*i, */y-;n> ^v*y 

x;i/» x ^>y7?-;«, #;wv/y;i,g % 7it 
yhn^ij^t 7i7f7->*-;l/i, ^^sPx;^ 

[0059] yvmm*. mmm?, mm&*. avm 

I?f©Aoyyg? ; ->7/I ; y^;l/S, x^;l/ 

u^)vmm<r>7>v=¥)vm:^->'J)vm. 7i*f;i/i 

*t*co75;l/+;l/8 ; 7xx;l/S, hy;l/S, 1-73-i\> 
*i"JMt* y->;l/». ^nn7i-)H, y h+ 
->7i^Hf©7'J-;VS : y h^^S, 

yD^->s, 7h+->s, -?>h^v-s. *n*-> 

x;l/^-^->S % x^/l/^-*^*, 2 -x^;l/^i/;l/ 

3, 5, 5 - h 'J y f;l^*->;l/**->I^©7;l/ 
=i*isM ; ^>-^;l/*+->», 7i^fW+->aa^ 
40 075W;H;7i;+->1, hy;W-*->S, •^-7 
h^->S. *->y;V**->*. y^;l/**->S. ^na 

7iy+->i. y h*i/-7*s*i'mm<D7v-ji>** 
~>M ; 

[0 0 6 0] lfx;l/S. 7y;bS. r^x^S. 7"^^ 
x-;bg, -Ot--;^ *-!7 7-->l<mm<D7;l>r-;l< 
i ; lf^M*>'S> 7U;Vt+->S, 7r-W+i/ 

7"^->-x-;b^-^->S, 'Of-M+i'I, 
f-W*->lf®7;^-W+v'i ; y^i/^^- 
S. x^;l/^*S. -7u\Z)\,=}-*m, 73-)V**m, 

so zs3-fr=?-*m, *\*i/Arf-*ms ^y*)i<i-*m. *z 
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.*7i/*-*at Ti/)Vttm. * x. 

:7xx;i/^*s^o7U-;v^*« ; 9 J**frY^J 

s//b**$/*;l/#x;VS. ^n7i / ***>Mfci/]/ 
^ h^->7x/^^M-Mf07U-;vt+ 
$/*;l/#x/i/|S ; ex7l/**S/#;l/#x;l/g N 7UW 
^>#;l/#x;l/g. :/^x/l/;**^;&;l/#x;l/g. 7# 
^xx/l/*^>*/l/4$x;l/g. ^>fxW+^*;l/* 20 

*^#;l/#x;l/S ; 

[0 0 6 1] >«^;V75/*>U*->Wt x*-;W5/ 

^/#;l/#x;l/g N -0^;l/T^y*;V#x;l/S, ^ 
v^l/T ^ / # *\ 7 *7l/T 5 / * ;K*x;l/ 

x;l/S % 3, 5, 5-hV*?-!\"\*i'>l'T^/*Jl<X 
x;l/g, 2 - x^-;V^^>;l/T = / ±uVX~;VM%?<D$i 
m& 2—10 <7>e/ ^ J ^Vtfx^g-^ 5? 30 

H^frT^S #/b#x;Vg. >?x^;l/7 ^ / * Jl/sRx;!/ 

g x ^nb?;i/T^y*/i/5R-^a. s^^/ws/* 

jl/<px/l*. i^>^;l/:r*/;fr;l/#x;l/g. 

g. s^^ts^***-^ if^usv*** 
x;l/g, ^My/*Mx;H> 4-^^^^ 
y*;l/^x;l/S. 4-x^;l/^7> ? y^;V^x;l/»^ 

7;v*;i/75/*;i/*-;m : 75-;Mfc ifoU/u 

x;l/g, bT5!/y;l/», 2-e^/yx/l,g, fc^/U 

1. 2. 3-**U-$>r*/U/Wk 1. 2, 3- 

hVTVVfrm. 1. 2, 4-h'J77'J;VS, 1. 
3, 4-^7^7*/U;l'g, 4H-lf7X;l/i > l£US> 
x;l/g, kT^U^x/l/g. ^:*-^x;l/g. W^'J- 

tfU£Vx;l/«. tTU^^x;l/S s tf^x/l, 
g. e^5^x;l/H. hVTi?-Mt+ *<yV7^=-to 
OF— U;U»* ^^"7-fex/Vg. ^VX^^^ 
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g, ^/^yx/i/I, ^y!/77x;l/i, *;W^/ 
U/l/X* 7xtvhnx'j;l/I, 7x/f7v ; -;l'S, 

[00 6 2] a (1) Q 1 . Q 2 > Q 3 . Q 4 > 

§7M;VX;V^x;HtfeD, #£L<te. 
;l,*x;i/g. x?-;l/X;l/*x;l/g N n-^D^l/X;^ 
x;l/S. ^yyntf;l/X;l/^x;l/S> n-7f;VSX;l/ 
*x;Vg N O^Jl'XJl'*— 'Wt> t -zT^fo^fo* 
x;l/S. n-- ^>^;VX;V^x;l/S N OTSjI/XjI/* 
x;l/g. t -T^;VX;l/^x;l/S. i/^a^>^;l/X;l/ 
*x;i/g x n -^\^->;l/X;l/^x;l/S. i/^a^^v';!/ 
X;l,*x;l/g. n -^n^;1/X;1/*x;1/». n-***- 
;l/X;l/*x;Pft. 2 -x^l/^^X^^x/l/g, 
3, 5, 5 - f U a^*5/;i/X;l/*x;VS, 

37;l/*a^;l/X;l/*x;l/g. ft£OKJRS 1 ~ 1 0<S> 
T;l/^;l/X;l/^x;i/S^^if en^>o 
[0 0 6 3] * (1) Q\ Q 2 x ^Q 3 . Q<. Q 5 T* 

^^nsa«xti^B«oru-^x;i/^x;i/»o»j^ 

§7U-;^;^x;VST^D, fiF£L<te> 7x-;P 
x;l/^x;l/S. h U ;l/X;l/*x;i/» % *^>J;l/^;l/*x 

7xx;VXMx;l/S, y)V^u 7 x x;i/X;l/*-;l/ 
g x ^nu:7xx;l/X;l/*x;l,g. bi;7MP^f;V 
7x-;V^*^ia20««»6 - 1 0O7U-;i/ 
X;l/^x;l/S^*tf&n^o 
[006 4] £ (l) >k Q^ Q 2 > Q 3 ^ Q 4 - 
^«ft*l«Xtt*I»©7y-;i/778o«i: 

iJ-;V7^/ST^D> «F^L<(i. 7xx;V77S, h 
y;I/7m *'>y;V7m ^V7 p nlf;l/7x-;l/7 
VS. t -^;l/7xx;V7m 7;V*o7xx;b7 
^OD7xx;V7^ HU7/Wo^f;l/7x 
x;VT N /S. ->7/7x-;V7 N /I^ xba7xx;V7 
VS. ^h*i/7xx;V7V r i> xh^>7xx;l/77, 
ft, ^h+^;V#x;V7xx;l/778, xb*->*;l/ 
t:x;V7xx;V771^^0^S(6 - 1 0O7'J-;V 
77lW5tl5o 

[00 6 5]*(D Yt^tlS> Adyy« 
? ; W^I1^^7;^^i/*;Wfx;l/i ; g^X 
^II^^77;^M^^*;vt>x;i/l ; BJfeXtefct 
I^7U-;W*^^;Vt-;H ; iJSXt^i^ 
7;^-W^^^;V*x;l/8 ; figix*i^B*07';l/ 



(14) 
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r ~ ; jjfoX-frm ; wt&x.imw®<D7 y -)\>r s / 

; t j£ (1) tfXDQ', Q 2 , Q\ 

m&xittimt&vT v —)\>r s / jim •. sssx 10 

[0 0 6 6] «W (1) T-3j^n5ffc^»D 

LTfci:, 0IJ;3L{f. S (2) 
[0 0 6 7] 
Ut4l 

o 

(2) 

20 



[006 8] CS^OR'v R 2 ,.R\ RHt, S (1) 
cp©R\ R 2 , R 3 . R^tP- <03t^-r o ] T*5S£*l 

h V)]/ftZ<D'$->TSit&yBt t fete, 7K^{k^ h u •> 

fkLTAnf^SlS-rSCltT?. (3) 
[0069] 30 
Kb 5] 
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(3) 



[007 0] C5£«t»<9R 1 , R 2 s R\ R 4 (±, 5£ ( 1 ) 
■P<DR', R 2 , R 3 . R 4 t|H|-cO,«^-r„ ] T7n2tl 

o) <D{b-a»&i. 3->7f;W;^/'J ->*>- 2 

»«Bj»L.fc*K, *5 (4) 
[0 0 7 1 ] 
[fb6] • 



40 




(4) 



[0 0 7 2] eC*<DQ', Q 2 , Q 3 , Q<, Q 5 tt N 5£ 
(1) «POQ'. Q 2 , Q\ Q\ Q 5 fcP-CD3ic«r* 
f 0 ) <D7=.V>mmt*bKf&LrA (5) 
[0 0 7 3] 



Mfc 7] 



(5) 




[0 0 7 4] Ci^^R', R 2 , R 3 . R\ Q>, Q 2 , 
Q\ Q«> Q s li, 5$ (1) fp©R' % R 2 , R\ R«, 
Q 2 , Q\ Q\ Q s tm-<DM%m.? 0 ) T*t*£ 

[0 0 7 5] (1) Ofk^StCfeV^T, Y 

5c m%.&. ->7Vfbtt, j£ (5) ©^^'J^t^ 
TDyes and Pigments 1 # N 3~1 

51 (i 9 8 0« j E*©*Ty:/ft:£»©s/7v{b 

N. N->7f;l/«A75 K, N. N-S? 

- 2 -^-^©T = K^jg^tp. ->TV{b^ h U 
•>7y<tA 'J •> A^©->7 >"fb^*SJ5?^-fcm, ^ 
^tctoT^fb-rs^^T^o c©??ffi{c«};i3, Si- 
[0 0 7 6] 

[fbs] 



(6) 




50 



[0 0 7 7] CiM^R 1 , R 2 . R 3 . R«, Q' % Q*\ 
Q 3 , Q 4 x Q 5 f±. S (1) *OR' % R 2 , RK R\ 

q\ q 2 > Q 3 , q\ q s tm-<Dm*m? B ] 

SCfctfT**. ??>fC, Si (6) <D{t-£WB*5 0~9 
8%Sit^(pT-7 0~l 0 CCtcAn^LT, ^7yM*P 
*7>»t5CkT\ it (7) 
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[0 0 7 8] 




(7) 



[0 0 7 9] K*OR'^ R J > R 3 ^ R 4 ^ Q 1 - Q 2 v 
Q\ Q\ Q 5 «, 5£ (1) *<DRK R 2 , R 3 . R«» 
Qi, Q2, Q 3 N Q 4 , Q5fc|Bl-<D3t«r*-ro 3 

5 t CCT% S (7) Oft***, 1. 3-: 
■£&TMi&<t<m*mf£Ltc'&lc, 5£ (7) <D 

mmVELfc*ZCtT\ jS. (1) ©B8lSY#7;l/=i* 
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{0 0 8 0] «fc> giJffiiibT, 0IJ;Uf. (7) 

N . N-v^ f;V*;Vi»7 5 K§©7 5 K&}§« 

-*f-A> h;H>XMv87;v*^xxf;K p — y 
=}-)\, Y ;l/x >KT D -;VxXt;K p-* 

h;H>^;V*>S77M;Vx7.f^ p-y*vH» 

<t-£%gi:£*S-fSC£T*, 5$ (1) Oi«iY««7* 
77;V*;l'**i / *^*x;vs v 

[008 1] ( 1 ) ^£nS<fc^3<D#M*0!lk: 

OV^Ttts « 1 fcBtWSftA* (1-1) ~ (1-3 

20 5) o&totf^f^nso 

[008 2] 
[«1] 



30 



40 



50 
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3M 



(16) 
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30 




[0 0 8 3] 



40 [S2] 



50 




50 



33 

8E1 <«*) 



ftffl 2000-218940 

34 



it-stem^ ma 




[0 0 8 5] [S4] 



50 




1-21 



1-22 



1-23 



1-24 




[008 6] £* 5 1 




50 



<21) 
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39 

S1 



40 



1-31 



1-32 



1-33 



1-34 




1-35 



N 




[0 0 8 8] fe^14^if03f#©fc46fc, &g 
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